Maximal bicycle ergometer exercise in an asymptomatic male population, aged 
Maximal bicycle ergometer exercise in an asymptomatic male population, aged 40-65 years, revealed 63 subjects with 'ischaemic' ST changes. The work intensity at the time of appearance of this change was expressed as actual heart rate as a per cent of maximum heart rate, and oxygen uptake as a per cent of maximal oxygen uptake. If the exercise had been stopped at a target heart 'rate of 85 per cent of expected maximum heart rate, half of the abnormal responses would have been missed. The evidence favours the use of a graded exercise test proceeding to the point of voluntary fatigue. The ischaemic change was noted only during andlor after a supermaximal exercise load in 27 per cent of the subjects.
With exercise electrocardiography being used in population surveys to detect asymptomatic coronary heart disease, it is important to know the influence of the level of exercise stress on the yield of positive tests. The Masters step test has had the advantage of simplicity, uniformity, and years of practical experience, and is now being supplanted in many centres by Imultistage tests that stress the subject to a defined end point which can be: subjective symptoms such as fatigue or chest pain; signs of distress such as dyspnoea or disorientation or failing co-ordination; electrocardiographic changes such as ischaemic changes or ventricular arrhythmias; or the reaching of a target heart rate. Stopping exercise at a target heart rate has the advantage of avoiding exersise to extreme fatigue, and may The population value for maximal heart rate was taken from a previous unreported study of 350 normal subjects in our laboratory, aged 20 to 82 years. Maximum heart rate declined with age according to the formula (maximum heart rate= 2I0-o788 age in years) and values are listed in Table i . The values are similar to those of several published reports with the exception of those reported by Lester et al. (I968) .
Results
Positive exercise electrocardiographic changes, according to the defined criteria, occurred in 63 subjects, with the age breakdown indicated in Table 2 . Positive tests occurred in 4 per cent of subjects under 45, and in 37 per cent of subjects over 6o years of age.
The time of appearance of the ischaemic change in relation to exercise intensity is summarized in Table 3 . In I3 per cent of the subjects (group AI), the ischaemic pattem was seen only during maximal work or in the first 20 seconds after maximal work. In another I4 per cent of the subjects ( Therefore, maximal exercise was required to demonstrate from I3 to 27 per cent of the ischaemic changes. In 73 per cent of the subjects, the ischaemic change was noted during and/or after submaximal exercise.
The heart rate at the appearance of the ischaemic change is given in Table 4 . In about half of the subjects, the change was noted at heart rates of under ISo beats a minute, while in the remainder the positive responders Kattus et al. (I97I) , the subjects were asked to stop when they were fatigued or short of breath, and these tests must be considered to be 'near maximal'. However, it is also likely that our tests did not produce maximal values for Vo2 in many of the subjects for we did not try to show a plateau effect, and there is a limit beyond which it is not prudent to push a middle-aged volunteer. Even so, the mean blood lactate value obtained three minutes after exercise in our subjects was 9-6 mMol/l. The bicycle is not as effective as the treadmill in providing a maximal aerobic stress (Shephard, I97I). We therefore regard our stress as probably being near maximal as well, despite the fact that considerable encouragement was given to the subjects to perform the supermaximal load. Information is lacking on the relation between the intensity of exercise necessary to produce an ischaemic electrocardiographic change to the subsequent development of coronary heart disease in asymptomatic men. While changes that occur at low work loads might be expected to carry a worse prognosis, it is also possible that changes that develop at low work loads and then remain constant while the subject continues the exercise to considerably higher loads without symptoms (Robb and Marks, I967) , for a constant rate step test (Blackburn, Taylor, and Keys, I970) , and for a treadmill walk (Doyle and Kinch, 1970) . Five-year follow-up information after maximal stress testing is available on only 22 subjects with abnormal tests, and only one myocardial infarction occurred during this follow-up (Bruce and McDonough, i969 
